Final Report—Cree Lighting Confidential 
Sphere Measurement 

Test Number: 

Growth Number(8VSubstrate ID(s)flM| 
Nominal Wavelength: 470 nm 
Population Size: 1 

Teat Conditions: Large Sphere, 9V HS fan on 

Package Features: Nine 2x2 Arrays on Submounts on ThermafTake HS; AgSn 
solwj^astedleontosubmounts; Ag DA submounts to 
5 ipiMt^ Domes loaded wfthl .5% 
Phosphor Concentration 




Package 10: 

Description: Attempt to build a 1000 Lumen Lamp 




Figure 1: Pictures of the Lamp 
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Results: 



Lioht Performance 



/T*, °! ? °?° lumen output wa8 Sieved at a current equivalent to 500 
mA/dle (total of 3 A). At 350 mA/dl., the total lumen output of the lamp was 809 

CuTnt grapS 09 1 ° 3 225 ,Um6n/die 0UtpUt See fiflure 2 ,or 



Electrical Parfgrrfiflnge 



52? measuremenl 8. *• ^vlce was powered by an external power 
supply. The V, measurements came directly from the readout on the power 
supply Both the voltage and the current that each device received^ 

2 TorTvs. toteJ votege and tota ' cummti s - 



Thermal Perform^ ry 



The steady-state case temperature was measured on the package at each of the 
test currents Ambient temperature of 22'C was measured when the device was 

^^nlV^^^l^ 3 ^ 7 P fates a maximum of 72>C 

while limning at 500 mA/die. The standaid test current of 350 mA/dle produced a 

oSSST * See fl9ure 3 for ^ ^ state 0380 T ™»™™ 



Individual Lamp r^fa 



The individual lamps w ere first measure d before being mounted to the heat sink 
and ran together in test MM» The sum of the data was about 14% 
lower than the luminous output of the entire lamp when al nine devices were 
running at once. At 350 mA, the individual lamps luminous output totaled 695 
umens, as compared with 609 lumens for the entire lamp. Thie is mm likely due 
to the much more significant rise in temperature the individual lamps underwent 
They were measured simply on the submount test fixture for the sphere with no 
fan, while the entire package was on the ThermalTake heat sink with a thermal 

T 9 SXXZfcSt a te 896 3 * ,hs Sum - 



Notes 



The package consisted of nine 2x2 arrays, for a total of 36 die. The packaaes 
were arranged such that there were three submounts in series within three 
paraHel paths. A power supply was obtained to run the lamps at 25 4 V and 2 90 
' **** 18 tne P° wer necessary for an output of 1000 lumen. A 9-Volt battery 
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Wa ?K US !? ? ^ Wer th8 fan on the heat sink ' therTnal distance of one device 
X?££S Wa ? me f* ured , t0 1)6 4 8 ° C/W ' Assuming minimal thermal cross- 

S&S^^s^ 9 1000 ,umen p 8 ^ 96 runninfl with a thermal 



Summary A Conclusions 

A 1 000 lumen lamp has been designed using current package building 

KS^TEn* 52 *J? d,ft ™ eW U88d t0 obteJn fl° al ' outputtlng 26.7 
lumen at 500 mA/die. The package began to heat up at the test current, so the 

2 VSIStS^TT' t0 'J eep * e dev,ce8 wlthin °Pe rat, "fl range. When running 
at 500 nWdle, the thermal tape adhesive used to connect the Individual devices 
to the heat sink began to melt, so lower running power will be necessary to 
ensure proper contact of the devices to the heat sink. 



Submitted: Mark Youmans 
James Ibbetson 
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Figure 2. Charts from' 
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CtoMtejp m post-sphere measurements 

Steady State Cast Temperaturt v«. Currant 
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1000 lumen 



Cree Lighting Confidential 
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